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DESCRIPTION 

PACKET COMMUNICATION SYSTEM AND 
PACKET COMMUNICATION METHOD 

5 

Technical Field 

The present invention relates to a packet 
communication system and packet communication method in 
which packets are communicated between a user 
10 communication apparatus and an operator communication 
apparatus . 



Background Art 

FIG.l is a configuration diagram illustrating a 

15 packet communication systemwhich applies a GPRS-scheme 
mobile communication packet system disclosed in 
Non-patent Document 1 ( 3 G P P , TS23.060 General Packet 
Radio Service (GPRS) Service description; Stage 2) . 

As shown in FIG.l, packet communication system 10 

20 is provided with user communication apparatus 20, 
operator communication apparatus 30 that performs 
communications with user communication apparatus 20, 
relay network 40 that relays the communications between 
user communication apparatus 20 and operator 

25 communication apparatus 30, public communication network 
50 that performs communications with both user 
communication apparatus 20 and operator communication 
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apparatus 30, and external server 60 that performs 
communications with public communication network 50. 

User communication apparatus 20 is provided with 
internal network 21, base station apparatuses (Node B) 
5 22 connected to internal network 21, internal server 23 
connected to internal network 21, radio network control 
(RNC) apparatus 24 connected between internal network 
21 and operator communication apparatus 30, mobile 
communication terminal apparatus (UE) 25 that performs 

10 communications with base station apparatus 22 by radio 
signal, and gateway (GW) apparatus 26 connected between 
internal network 21 and public communication network 50. 

Operator communication apparatus 30 is provided with 
core network (CN) apparatuses such as serving GPRS support 

15 node (SGSN) 31, gateway GPRS support node (GGSN) 32, and 
home location resistor (HLR) 33. 

In packet communication system 10, mobile 
communication terminal apparatus 25 is capable of gaining 
access to public communication network 50 and external 

20 server 60 via base station apparatus 22, internal network 
21, radio network control (RNC) apparatus 24, relay 
network 40 and operator communication apparatus 30 (via 
communication path 1) . 

Further, in packet communication apparatus 10, 

25 mobile communication terminal apparatus 25 is capable 
of gaining access to internal server 23 via base station 
apparatus 22, internal network 21, radio network control 
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(RNC) apparatus 24, relay network 40, operator 
communication apparatus 30, public communication network 
50 and gateway apparatus 26 (via communication path 2) . 

FIG. 2 is a configuration diagram illustrating a 
5 packet communication system disclosed in Non-patent 
Document 2 (Ericsson Review, "GSM on the net", 1998-04) 
and Non-pa tent Document 3 (Inter WAVE, "HOME ZONE: Provide 
Wireless Local Loop services", 

http: //www. iwv. com/ home_z one . html ) . 

10 As shown in FIG. 2, packet communication system 70 

is provided with user communication apparatus 80, 
operator communication apparatus 30 that performs 
communications with user communication apparatus 80, 
relay network 40 that relays the communications between 

15 user communication apparatus 80 and operator 
communication apparatus 30, public communication network 
50 that performs communications with both user 
communication apparatus 80 and operator communication 
apparatus 30, and external server 60 that performs 

20 communications with public communication network 50. 

User communication apparatus 80 is provided with 
internal network 21, base station apparatuses (Node B) 
22 connected to internal network 21, internal server 23, 
radio network control (RNC) apparatus 24 connected 

25 between internal network 21 and relay network 40, mobile 
communication terminal apparatus (UE) 25 that performs 
communications with base station apparatus 22 by radio 
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signal, gateway (GW) apparatus 26 connected between 
internal network 21 and public communication network 50, 
serving GPRS support node (SGSN) 81 connected to radio 
network control (RNC) apparatus 24, and gateway GPRS 
5 support node (GGSN) 82 and home location resistor (HLR) 
83 both connected to serving GPRS support node 81. 
Serving GPRS support node (SGSN) 81 is further connected 
to internal server 23 and relay network 40. 

In packet communication system 70, mobile 
10 communication terminal apparatus 25 is capable of gaining 
access to public communication network 50 and external 
server 60 via base station apparatus 22, internal network 

21, radio network control (RNC) apparatus 24, serving 
GPRS support node (SGSN) 81, gateway GPRS support node 

15 (GGSN) 82, relay network 40 and operator communication 

apparatus 30 (via communication path 3) . 

Further, mobile communication terminal apparatus 

25 is capable of gaining access to internal server 23 

via base station apparatus 22, internal network 21, radio 
20 network control (RNC) apparatus 24, serving GPRS support 

node (SGSN) 81, and gateway GPRS support node (GGSN) 82 

(via communication path 4) . 

However, in conventional packet communication 

system 10 as shown in FIG. 1, whenever mobile communication 
25 terminal apparatus 25 performs a communication to gain 

access to internal server 23 via base station apparatus 

22, internal network 21, radio network control (RNC) 
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apparatus 24, relay network 40, operator communication 
apparatus 30, public communication network 50 and gateway 
apparatus 26 (via communication path 2) , traffic amounts 
increase in the relay network, operator communication 
5 apparatus 30 and public communication network 50, while 
a communication fee is required corresponding to the 
traffic amounts, and there arises a problem that needs 
to increase processing capabilities of relay network, 
operator communication apparatus 30 and public 

10 communication network 50. 

Further, in conventional packet communication 
system 70 as shown in FIG. 2, user communication apparatus 
80 also needs serving GPRS support node (SGSN) 81, and 
gateway GPRS support node (GGSN) 82 and home location 

15 resistor (HLR) 83 both connected to serving GPRS support 
node 81, causing an issue that the system scale is 
increased . 



Disclosure of Invention 

20 It is an object of the present invention to provide 

a packet communication system and packet communication 
method with a small system scale which reduces traffic 
amounts of an operator communication apparatus and 
communication network, while decreasing communication 

25 fees required corresponding to the traffic amounts, and 
eliminates the need of increasing processing capabilities 
of the operator communication apparatus and communication 
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network . 

A packet communication system according to a first 
invention adopts a configuration such that in a packet 
communication system provided with a user communication 
5 apparatus, an operator communication apparatus that 
performs communications with the user communication 
apparatus, and a communication network that performs 
communications with both the user communication apparatus 
and the operator communication apparatus where the user 

10 communication apparatus has an internal network, a base 
station apparatus connected to the internal network, an 
internal server connected to the internal network, a radio 
network control apparatus connected between the internal 
network and the operator communication apparatus, and 

15 a mobile communication terminal apparatus that performs 
communications with the base station apparatus by radio 
signal, the radio network control apparatus receives a 
packet from the mobile communication terminal apparatus 
via the base station apparatus and the internal network, 

20 and directly transfers the packet to the internal server 
via the internal network. 

A radio network control apparatus according to a 
second invention is a radio network control apparatus 
in a packet communication system provided with a user 

25 communication apparatus, an operator communication 
apparatus that performs communications with the user 
communication apparatus, and a communication network that 
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performs communications with both the user communication 
apparatus and the operator communication apparatus where 
the user communication apparatus has an internal network, 
a base station apparatus connected to the internal network, 
5 an internal server connected to the internal network, 
the radio network control apparatus connected between 
the internal network and the operator communication 
apparatus, and a mobile communication terminal apparatus 
that performs communications with the base station 

10 apparatus by radio signal, and adopts a configuration 
to receive a packet from the mobile communication terminal 
apparatus via the base station apparatus and the internal 
network, and directly transfer the packet to the internal 
server via the internal network. 

15 A packet communication method according to a third 

invention is a packet communication method in a packet 
communication system provided with a user communication 
apparatus, an operator communication apparatus that 
performs communications with the user communication 

20 apparatus, and a communication network that performs 
communications with both the user communication apparatus 
and the operator communication apparatus where the user 
communication apparatus has an internal network, a base 
station apparatus connected to the internal network, an 

25 internal server connected to the internal network, a radio 
network control apparatus connected between the internal 
network and the operator communication apparatus, and 
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a mobile communication terminal apparatus that performs 
communications with the base station apparatus by radio 
signal, and is provided with a step for the radio network 
control apparatus to receive a packet from the mobile 
5 communication terminal apparatus via the base station 
apparatus and the internal network, and directly transfer 
the packet to the internal server via the internal network. 

A packet communication program according to a fourth 
invention is a packet communication program to make a 

10 computer execute packet communications in a packet 
communication system provided with a user communication 
apparatus, an operator communication apparatus that 
performs communications with the user communication 
apparatus and a communication network that performs 

15 communications with both the user communication apparatus 
and the operator communication apparatus where the user 
communication apparatus has an internal network, a base 
station apparatus connected to the internal network, an 
internal server connected to the internal network, a radio 

20 network control apparatus connected between the internal 
network and the operator communication apparatus, and 
a mobile communication terminal apparatus that performs 
communications with the base station apparatus by radio 
signal, and makes the computer execute a step for the 

25 radio network control apparatus to receive a packet from 
the mobile communication terminal apparatus via the base 
station apparatus and the internal network, and directly 
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transfer the packet to the internal server via the internal 
network . 



Brief Description of Drawings 
5 FIG.l is a configuration diagram illustrating a 

conventional packet communication system; 

FIG. 2 is a configuration diagram illustrating 
another conventional packet communication system; 

FIG. 3 is a configuration diagram illustrating a 
10 packet communication system according to Embodiment 1 
of the invention; 

FIG. 4 is a block diagram illustrating a 
configuration of a radio network control apparatus in 
the packet communication system according to Embodiment 
15 1 of the invention; 

FIG.5A is a diagram to explain protocol stack in 
user plane in the case where a mobile communication 
terminal apparatus gains access to an internal server 
in the packet communication system according to 
20 Embodiment 1 of the invention; 

FIG.5B is a diagram to explain protocol stack in 
user plane in the case where a mobile communication 
terminal apparatus gains access to an external server 
in the packet communication system according to 
25 Embodiment 1 of the invention; 

FIG. 6 is a sequence diagram to explain the operation 
of the packet communication system according to 
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Embodiment 1 of the invention; and 

FIG. 7 is a configuration diagram illustrating a 
packet communication system according to Embodiment 2 
of the invention. 

5 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention will 
specifically be described below with reference to 
accompanying drawings . 

10 (Embodiment 1) 

FIG. 3 is a configuration diagram illustrating a 
packet communication system according to Embodiment 1 
of the invention. 

As shown in FIG. 3, packet communication system 100 

15 according to Embodiment 1 of the invention is provided 
with user communication apparatus 110, operator 
communication apparatus 120 that performs communications 
with user communication apparatus 110, relay network 130 
that relays the communications between user communication 

20 apparatus 110 and operator communication apparatus 120, 
public communication network 140 that performs 
communications with both user communication apparatus 
110 and operator communication apparatus 120, and 
external server 150 that performs communications with 

25 public communication network 140. 

User communication apparatus 110 is provided with 
internal network 111, base station apparatuses (Node B) 
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112 connected to internal network 111, internal server 

113 connected to internal network 11, radio network 
control (RNC) apparatus 114 connected between internal 
network 111 and relay network 130, mobile communication 

5 terminal apparatus (UE) 115 that performs communications 
with base station apparatus 112 by radio signal, and 
gateway (GW) apparatus 116 connected between internal 
network 111 and public communication network 140. 

Operator communication apparatus 120 is provided 
10 with core network (CN) apparatuses such as serving GPRS 
support node (SGSN) 121, gateway GPRS support node (GGSN) 
122, and home location resistor (HLR) 123. 

Serving GPRS support node (SGSN) 121, gateway GPRS 
support node (GGSN) 122, and home location resistor (HLR) 
15 123 are mutually connected. Further, serving GPRS 
support node 121 is connected to relay network 130, while 
gateway GPRS support node 122 is connected to public 
communication network 140. 

Mobile communication terminal apparatus 115 is 
20 capable of performing communications with both public 
communication network 140 and external server 150 via 
base station apparatus 112, internal network 111, radio 
network control apparatus 114, relay network 130 and 
operator communication apparatus 120 (via communication 
25 path 101) . 

Radio network control apparatus 114 is capable of 
receiving an IP packet from mobile communication 
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terminal apparatus 115 via base station apparatus 112 
and internal network 111 and directly transferring the 
IP packet to internal server 113 via internal network 
111 (via communication path 102). Internal server 113 
5 is capable of transferring an IP packet to radio network 
control apparatus 114 via internal network 111 (via 
communication path 102), and radio network control 
apparatus 114 is capable of transferring the IP packet 
from internal server 113 to mobile communication terminal 

10 apparatus 115 via internal network 111 and base station 
apparatus 112. 

In other words, mobile communication terminal 
apparatus 115 is able to transmit and receive an IP packet 
to/from internal server 113 directly via base station 

15 apparatus 112, internal network 111 and radio network 
control apparatus 114 without using delay network 130, 
operator communication apparatus 120 and public 
communication network 140. 

Packet communication system 100 according to 

20 Embodiment 1 of the invention will be described below 
more specifically with reference to FIGs.4, 5A, 5B and 
6 together with FIG. 3. 

FIG. 4 is a block diagram illustrating a 
configuration of radio network control apparatus 114 in 

25 packet communication system 100 according to Embodiment 
1 of the invention. 

As shown in FIG. 4, radio network control apparatus 
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114 is provided with IP processing section 201, PPP 
processing section 202, GTP-U processing section 203, 
UDP/IP processing section 204, L2/L1 processing section 
205, internal address table 206, control section 207, 
5 PPP processing section 208 , PPCP processing section 209, 
RLC processing section 210, FP processing section 211 
and L2/L1 processing section 212. 

Internal address table 206 stores IP addresses of 
IP packets to directly transfer to internal server 113. 

10 IP processing section 201 compares an IP address of a 
received IP packet with the IP addresses stored in internal 
address table 206, and when the received IP packet is 
to be sent to internal server 113, transfers the IP packet 
toward internal server 113. 

15 Further, when the received IP packet is to GPRS 

support node (SGSN) 121, IP processing section 201 
transfers the IP packet to PPP processing section 202. 
The IP packet received in PPP processing section 202 is 
transferred to serving GPRS support node (SGSN) 121 via 

20 GTP-U processing section 203, UDP/IP processing section 
204 and L2/L1 processing section 205. 

Control section 207 performs processing such as 
initialization, setting and the like of each section as 
shown in FIG. 4. Each section in the block except the 

25 foregoing in radio network control apparatus 114 performs 
protocol processing in FIGs . 5A and 5B. 

FIG.5A is a diagram to explain protocol stack in 
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user plane in the case where mobile communication terminal 
apparatus 115 gains access to internal server 113 in packet 
communication system 100 according to Embodiment 1 of 
the invention. In the case where mobile communication 
5 terminal apparatus 115 gains access to internal server 
113, radio network control (RNC) apparatus 114 performs 
PPP processing and processing for IP, and when an IP packet 
received from mobile communication terminal apparatus 
(UE) 115 is to internal server 113, directly transfers 

10 the IP packet to internal server 113. 

FIG.5B is a diagram to explain protocol stack in 
user plane in the case where mobile communication terminal 
apparatus 115 gains access to external server 150 in packet 
communication system 100 according to Embodiment 1 of 

15 the invention. In the case where mobile communication 
terminal apparatus 115 gains access to external server 
150, radio network control (RNC) apparatus 114 performs 
PPP processing and processing for IP, and when an IP packet 
received from mobile communication terminal apparatus 

20 (UE) 115 is to be sent to serving GPRS support node (SGSN) 
121, performs again the PPP processing and processing 
for IP, and GTP-U processing section 203 transfers the 
IP packet to serving GPRS support node (SGSN) 121. 

Described below are protocols of mobile 

25 communication terminal apparatus (UE) 115, base station 
apparatus (Node B) 112, serving GPRS support node (SGSN) 
121, gateway GPRS support node (GGSN) 122, internal server 
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113 and external server 150, except radio network control 
(RNC) apparatus 114. These protocols are the same as 
conventional protocols . 

Mobile communication terminal apparatus (UE) 115 
5 performs processing for radio layer 1 (PHY), radio layer 
2 (MAC, RLC and PDCP), PPP and IP. PPP is optional and 
not essential. Processing for PHY, MAC, RLC and PDCP as 
described in 3GPP, TS25.301 is performed for radio layer 
1 (PHY) and radio layer 2 (MAC, RLC and PDCP) . 

10 For example, PHY performs processing of radio layer 

1 for radio transmission. MAC performs multiplexing, 
demultiplexing, confidential processing and the like 
between the logic channel and transport channel. RLC 
recovers errors on the radio channel by repeat control. 

15 PDCP performs compression processing of IP header and 
the like. 

Base station apparatus (Node B) performs processing 
of radio layer 1 (PHY) and radio layer 2 (MAC) on the 
mobile communication terminal apparatus (UE) 115 side, 

20 and processing of frame protocol (FP) and layer 2'layer 
1 (L2/L1) of cable transmission on the radio network 
control (RNC) apparatus 114 side. 

Radio layer 1 (PHY) and radio layer 2 (MAC) performs 
processing of PHY and MAC as described in 3GPP, TS25.301. 

25 Frame protocol (FP) performs processing of Frame Protocol 
entity as described in 3GPP, TS25.401. FP performs 
processing of synchronization between the Node B and RNC, 
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transmission of radio quality information and transfer 
of RLC-PDU (protocol data unit of RLC). Layer 2-layer 

1 (L2/L1) of cable transmission performs processing of 
layer 1 and layer 2 of cable transmission. As layer 2 • 

5 layer 1 (L2/L1) of cable transmission, AAL2/ATM/T1 and 
IP/Ethernet (R) may be applied, for example. 

The radio network control (RNC) apparatus performs 
processing of Layer 2 * Layer 1 (L2/L1) of cable 
transmission and frame protocol (FP) on the base station 
10 apparatus (Node B) 112 side, processing of radio layer 

2 (MAC, RLC and PDCP) on the UE side, and processing of 
Layer 2-layer 1 (L2/L1) of cable transmission, UDP/IP and 
GTP/U on the SGSN side. 

Layer 2-layer 1 (L2/L1) of cable transmission on 
15 the SGSN side performs processing of layer 1 and layer 
2 of cable transmission. As layer 2'layer 1 (L2/L1) of 
cable transmission on the SGSN side, for example, 
AAL 2 / ATM / T 1 and IP/Ethernet (R) may be applied, 
(Protocols other than these protocols may be applied. 
20 Further, protocols different from L2/L1 on the Node B 
side may be use.) GTP-U performs processing of GTP-U as 
described in Non-patent Document 1. For example, GTP-U 
performs processing for transferring IP/PPP frames 
between the RNC and SGSN. 
25 Serving GPRS support node (SGSN) pe r f orms pr oce s s i ng 

of layer 2 • layer 1 (L2/L1) of cable transmission and UDP/IP 
and GTP-U on the RNC side, and processing of layer 2- 
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layer 1 (L2/L1) of cable transmission and UDP/IP and 
GTP-U on the GGSN side. Different protocols may be 
applied between L2/L1 on the RNC side and L2/L1 on the 
GGSN side. 

5 Gateway GPRS support node (GGSN) per forms processing 

of layer 2 • layer 1 (L2/L1) of cable transmission and 
UDP/IP and GTP-U on the SGSN side, processing of PPP and 

1 P on the UE s ide , and processing of layer 2 • layer 1 (L2/L1) 
of cable transmission and IP on the public communication 

10 network 140 side. Different protocols may be applied 
between L2/L1 on the SGSN side and L2/L1 on the public 
network side . 

External server 150 and internal server 113 performs 
processing of layer 2 • layer 1 (L2/L1) of cable 
15 transmission and IP. 

The mobile communication terminal apparatus (UE) 
performs processing of radio layer 1 (PHY), radio layer 

2 (MAC, RLCandPDCP), radio layer 3 (RRC), and G PRS - s cheme 
session control and mobile control (SM/GMM). 

20 Radio layer 3 (RRC) performs processing of RRC as 

described in 3GPP, TS25.301. For example, RRC performs 
setting and release of radio bearer, state measurement 
of radio channel, handover processing and the like. The 
processing of GPRS-scheme session control and mobile 

25 control (SM/GMM) is described in Non-patent Document 1, 
and, for example, processing of authentication, position 
registration, and paging of a UE, setting and release 
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of a session between the UE and SGSN, and the like are 
performed . 

Base station apparatus (Node B) performs processing 
of radio layer 1 (PHY) and radio layer 2 (MAC) on the 
5 UE side, and processing of frame protocol (FP) and layer 
2-layer 1 (L2/L1) of cable transmission on the RNC side. 

The radio network control (RNC) apparatus performs 
processing of layer 2 • layer 1 (L2/L1) of cable 
transmission and frame protocol (FP) on the Node B side, 

10 processing of radio layer 2 (MAC and RLC) and radio layer 
3 (RRC) on the UE side, and processing of layer 2*layer 
1 (L2/L1) of cable transmission and RANAP on the SGSN 
side. Different protocols may be applied between L2/L1 
on the RNC side and L2/L1 on the GGSN side. 

15 The processing of RANAP on the SGSN side is described 

in 3 G P P , TS25.413, and processing of setting and release 
of transport of Iu and processing for transferring SM/GMM 
message and the like are performed. 

The serving GPRS support node (SGSN) performs 

20 processing of layer 2 ■ layer 1 (L2/L1) of cable 
transmission, RANAP and SM/GMM on the RNC side, and 
processing of layer 2 • layer 1 (L2/L1) of cable 
transmission and GTP-C on the GGSN side. Different 
protocols may be applied between L2/L1 on the RNC side 

25 and L2/L1 on the GGSN side. 

The processing of GTP-C on the GGSN side is described 
in Non-patent Document 1, and setting and release of a 
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session between the SGSN and GGSN and the like are 
pe r formed . 

The gateway GPRSGPRS support node (GGSN) performs 
processing of layer 2 • layer 1 (L2/L1) of cable 
5 transmission and GTP-C on the SGSN side. 

FIG. 6 is a sequence diagram to explain the operation 
of packet communication system 100 according to 
Embodiment 1 of the invention. 

According to procedures up to Activate PDP Context 
10 Request, Radio Access Bearer Setup, Create PDP Context 
Request, Create PDP Context Response and Activate PDP 
Context Response, sessions for packet transfer are 
established between the UE and SGSN and between the SGSN 
and GGSN. 

15 In FIG. 6, when the UE gains access to internal server 

113, a packet from the UE is directly transferred to 
internal server 113 via the Node B and RNC . 

Inversely, a packet from internal server 113 is 
transferred through a path inverse to the foregoing. In 

20 this case, IP processing section 201 (see FIG. 4) in the 
radio network control (RNC) apparatus transfers an IP 
address that is to internal server 113, after resolving 
a destination physical address (Ethernet (R) address in 
the case of Ethernet (R) ) corresponding to a destination 

25 IP address of an IP address to transmit, using an ARP 
(Address Resolution Protocol) . 

The ARP is used to know a physical address of a 
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communicating apparatus whose IP address is known, and 
simultaneously transmits an ARP request message 
designating an IP address of the communicating 
apparatus to all the communication apparatuses on the 
5 network. A communication apparatus (which knows its own 
physical address and IP address) corresponding to the 
designated IP address transmits a response message with 
a pair of its own physical address and IP address back 
to the inquiry source communication apparatus. The 

10 inquiry source communication apparatus is thereby capable 
of generating and updating an entry of a pair of the 
physical address and IP address. 

In FIG. 3, IP processing section 201 in the radio 
network control (RNC) apparatus transmits the ARP request 

15 message set for an IP address of internal server 113, 
and internal server 113 transmits the response message 
with a pair of the physical address and IP address back 
to IP processing section 201 in the radio network control 
(RNC) apparatus. It is thus possible to transfer an IP 

20 packet that is to internal server 113 from radio network 
control (RNC) apparatus 114.. 

In addition, the ARP is to resolve a destination 
physical address, and the packet communication system 
according to Embodiment 1 of the invention may use 

25 protocols other than the ARP. 
( Embodiment 2 ) 

Embodiment 2 of the invention will specifically be 
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described bellow with reference to an accompanying 
drawing. FIG. 7 is a configuration diagram illustrating 
a packet communication system according to Embodiment 
2 of the invention. In Embodiment 2 of the invention, 
5 the same structural elements as those in Embodiment 1 
are assigned the same reference numerals and descriptions 
thereof are omitted. 

As shown in FIG. 7, packet communication system 500 
according to Embodiment 2 of the invention has user 

10 communication apparatus 510 as a substitute for user 
communication apparatus 110 in packet communication 
system 100 according to Embodiment 1 of the invention. 
In other words, packet communication system 500 according 
to Embodiment 2 of the invention is provided with user 

15 communication apparatus 510, operator communication 
apparatus 120 that performs communications with user 
communication apparatus 510, relay network 130 that 
relays the communications between user communication 
apparatus 510 and operator communication apparatus 120, 

20 public communication network 140 that performs 
communications with both user communication apparatus 

510 and operator communication apparatus 120, and 
external server 150 that performs communications with 
public communication network 140. User communication 

25 apparatus 510 has radio network control (RNC) apparatus 

511 as a substitute for radio network control (RNC) 
apparatus 114 in packet communication system 100 
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according to Embodiment 1 of the invention. 

In other words, user communication apparatus 510 
is provided with internal network 111, base station 
apparatuses (Node B) 112 connected to internal network 
5 111, internal server 113 connected to internal network 
111, radio network control (RNC) apparatus 511 connected 
between internal network 111 and relay network 130, mobi le 
communication terminal apparatus (UE) 115 that performs 
communications with base station apparatus 112 by radio 
10 signal, and gateway (GW) apparatus 116 connected between 
internal network 111 and public communication network 
140 . 

Radio network control (RNC) apparatus 511 has the 
same function as that of radio network control (RNC) 

15 appar atus 1 1 4 . Radio network control (RNC) apparatus 511 
is provided with user plane server (UPS) 5111 and radio 
control server (RCS) 5112. User plane server (UPS) 5111 
executes processing when mobile communication terminal 
apparatus (UE) 115 communicates with internal server 113. 

20 Further, radio control server (RCS) 5112 executes 
processing when mobile communication terminal apparatus 
(UE) 115 communicates with external server 150. 

In addition, Embodiments 1 and 2 of the invention 
makes it possible to use other packets as well as IP packets . 

25 Further, Embodiments 1 and 2 of the invention may be 
configured to have a communication network such as a 
dedicated network as a substitute for public 
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communication network 140. Furthermore, the invention 
includes packet communication programs to make a computer 
execute the operation of Embodiments 1 and 2 of the 
invention . 

5 A packet communication system according to a first 

aspect of the invention adopts a configuration such that 
in a packet communication system provided with a user 
communication apparatus, an operator communication 
apparatus that performs communications with the user 

10 communication apparatus, and a communication network that 
performs communications with both the user communication 
apparatus and the operator communication apparatus where 
the user communication apparatus has an internal network, 
a base station apparatus connected to the internal network, 

15 an internal server connected to the internal network, 
a radio network control apparatus connected between the 
internal network and the operator communication apparatus, 
and a mobi le communication terminal apparatus that 
performs communications with the base station apparatus 

20 by radio signal, the radio network control apparatus 
receives a packet from the mobile communication terminal 
apparatus via the base station apparatus and the internal 
network, and directly transfers the packet to the internal 
server via the internal network. 

25 According to this configuration, since the radio 

network control apparatus receives a packet from the 
mobile communication terminal apparatus via the base 
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station apparatus and the internal network directly 
transfers the packet to the internal server via the 
internal network and the packet from the mobile 
communication terminal apparatus is directly transferred 
5 to the internal server without using the operator 
communication apparatus and the communication network, 
and it is thereby possible to provide a packet 
communication system with a small system scale which 
reduces traffic amounts of the operator communication 

10 apparatus and communication network, while decreasing 
communication fees required corresponding to the traffic 
amounts, and eliminates the need of increasing processing 
capabilities of the operator communication apparatus and 
communication network . 

15 A radio network control apparatus according to a 

second aspect of the invention is a radio network control 
apparatus in a packet communication system provided with 
a user communication apparatus, an operator communication 
apparatus that performs communications with the user - 

20 communication apparatus, and a communication network that 
performs communications with both the user communication 
apparatus and the operator communication apparatus where 
the user communication apparatus has an internal network, 
a base station apparatus connected to the internal network, 

25 an internal server connected to the internal network, 
the radio network control apparatus connected between 
the internal network and the operator communication 
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apparatus, and a mobile communication terminal apparatus 
that performs communications with the base station 
apparatus by radio signal, and adopts a configuration 
to receive a packet from the mobile communication terminal 
5 apparatus via the base station apparatus and the internal 
network, and directly transfer the packet to the internal 
server via the internal network. 

According to this configuration, since the radio 
network control apparatus receives a packet from the 

10 mobile communication terminal apparatus via the base 
station apparatus and the internal network and directly 
transfers the packet to the internal server via the 
internal network, the packet from the mobile 
communication terminal apparatus is directly transferred 

15 to the internal server without using the operator 
communication apparatus and the communication network, 
and it is thereby possible to provide a radio network 
control apparatus in a packet communication system with 
a small system scale which reduces traffic amounts of 

20 the operator communication apparatus and communication 
network, while decreasing communication fees required 
corresponding to the traffic amounts, and eliminates the 
need of increasing processing capabilities of the 
operator communication apparatus and communication 

25 network . 

A radio network control apparatus according to a 
third aspect of the invention adopts a configuration, 
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in the radio network control apparatus according to the 
second aspect of the invention, which has an internal 
address table that stores addresses of packets to directly 
transfer to the internal server, a determiner that 
5 compares an address of a packet from the mobile 
communication terminal apparatus with the addresses 
stored in the internal address table to determine whether 
or not the packet from the mobile communication terminal 
apparatus is to directly transfer to the internal server, 

10 and a section that directly transfers the packet to the 
internal server via the internal network when the 
determiner determines that the packet is to directly 
transfer to the internal server. 

According to this configuration, since the radio 

15 network control apparatus receives a packet from the 
mobile communication terminal apparatus via the base 
station apparatus and the internal network, directly 
transfers the packet to the internal server via the 
internal network and the packet from the mobile 

20 communication terminal apparatus is directly transferred 
to the internal server without using the operator 
communication apparatus and the communication network, 
and it is thereby possible to provide a radio network 
control apparatus in a packet communication system with 

25 a small system scale which reduces traffic amounts of 
the operator communication apparatus and communication 
network, while decreasing communication fees required 
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corresponding to the traffic amounts, and eliminates the 
need of increasing processing capabilities of the relay 
network, operator communication apparatus and 
communication network. 
5 A packet communication method according to a fourth 

aspect of the invention is a packet communication method 
in a packet communication system provided ,with a user 
communication apparatus, an operator communication 
apparatus that performs communications with the user 

10 communication apparatus, and a communication network that 
performs communications with both the user communication 
apparatus and the operator communication apparatus where 
the user communication apparatus has an internal network, 
a base station apparatus connected to the internal network, 

15 an internal server connected to the internal network, 
a radio network control apparatus connected between the 
internal network and the operator communication apparatus, 
and a mobile communication terminal apparatus that 
performs communications with the base station apparatus 

20 by radio signal, and is provided with a step for the radio 
network control apparatus to receive a packet from the 
mobile communication terminal apparatus via the base 
station apparatus and the internal network, and directly 
trans fer the packet to the internal server via the internal 

25 network. 

According to this method, since the radio network 
control apparatus receives a packet from the mobile 
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communication terminal apparatus via the base station 
apparatus and the internal network, directly transfers 
the packet to the internal server via the internal network 
and the packet from the mobile communication terminal 
5 apparatus is directly transferred to the internal server 
without the operator communication apparatus and the 
communication network, and it is thereby possible to 
provide a packet communication system with a small system 
scale which reduces traffic amounts of the operator 

10 communication apparatus and communication network, while 
decreasing communication fees required corresponding to 
the traffic amounts, and eliminates the need of increasing 
processing capabilities of the operator communication 
apparatus and communication network. 

15 A packet communication program according to a fifth 

aspect of the invention is a packet communication program 
to make a computer execute packet communications in a 
packet communication system provided with a user 
communication apparatus, an operator communication 

20 apparatus that performs communications with the user 
communication apparatus, and a communication network that 
performs communications with both the user communication 
apparatus and the operator communication apparatus where 
the user communication apparatus has an internal network, 

25 a base station apparatus connected to the internal network, 
an internal server connected to the internal network, 
a radio network control apparatus connected between the 
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internal network and the operator communication apparatus, 
and a mobile communication terminal apparatus that 
performs communications with the base station apparatus 
by radio signal, and makes the computer execute a step 
5 for the radio network control apparatus to receive a packet 
from the mobile communication terminal apparatus via the 
base station apparatus and the internal network, and 
directly transfer the packet to the internal server via 
the internal network. 

10 According to this program, since the radio network 

control apparatus receives a packet from the mobile 
communication terminal apparatus via the base station 
apparatus and the internal network, directly transfers 
the packet to the internal server via the internal network 

15 and the packet from the mobile communication terminal 
apparatus is directly transferred to the internal server 
without usinga the operator communication apparatus and 
a public communication network, and it is thereby possible 
to provide a packet communication system with a small 

20 system scale which reduces traffic amounts of the operator 
communication apparatus and public communication network, 
while decreasing communication fees required 
corresponding to the traffic amounts, and eliminates the 
need of increasing processing capabilities of the 

25 operator communication apparatus and communication 
net wo r k . 

This application is based on Japanese Patent 
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Application No . 2 0 0 3 - 2 8 4 9 3 0 filed on August 1, 2003, 
entire content of which is expressly incorporated by 
reference herein. 

5 Industrial Applicability 

The present invention is applicable to a packet 
communication system provided with a user communication 
apparatus, an operator communication apparatus that 
performs communications with the user communication 
10 apparatus, and a communication network that performs 
communications with both the user communication apparatus 
and the operator communication apparatus. 
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FIG . 1 
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10 FIG. 2 
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FIG . 3 
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FIG. 4 
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